1. Introduction {#sec1-1}
===============

Pediatric cardiology has always been a basis of pediatrics, simultaneously making its integration and having significant affects on the reduction of perinatal mortality; which is the backbone of the development for evaluating medicine in a country ([@ref1],[@ref2]). Modern pediatric cardiology mainly deals with congenital heart defects (CHD); the most common congenital anomalies.

The incidence of congenital heart disease depends on the development of health system of a country or of diagnostic methods that are available to a doctor. Before the introduction of echocardiography, incidence figures ranged from five to eight per 1 000 live births but better diagnosis has detected many more with milder forms, so that current estimates range from eight to 12 per 1 000 live births ([@ref3]).

In stillborn children, the incidence is 2%, and in 10-25% spontaneous abortions fetus had CHD. At least 2% of premature infants also had CHD, excluding persistent ductus arteriosus (PDA)--premature infants and infants up to the end of the third month, as well as the bicuspid aortic valve (bicuspid aortic valve can be found in about 1% of adults). The risk of CHD in the same family depends on the etiology of the anomaly as well as from the existence of extracardiac malformations and other signs of certain hereditary diseases. Approximately 2-4% of all CHD are associated with detrimental factors from the environment, 3% of children with CHD have a monogenic caused inherited disease, and 5-8% of patients with CHD have a chromosomal aberration ([@ref4]).

About 85% of children have a multifactorial etiology of CHD, which is usually the only malformation in a child, and is result of interaction of many, in individual effect, still undefined genes and a number of other causes ([@ref5],[@ref6],[@ref7]). Progress in understanding of etiology and pathogenesis of these conditions, that occurred lately, helps in the diagnosis and monitoring of these patients, as well as in the genetic counseling of the family in which we have CHD. Hereditary foundation of CHD and genetic mechanisms of inheritance are the subject of intensive examination. In most cases CHD demand, surgical or interventional treatment.

2. Aim {#sec1-2}
======

The aim of the research was to evaluate the treatment of CHD in Bosnia and Herzegovina (B&H).

3. Patients and Methods {#sec1-3}
=======================

Research was conducted at the Pediatric Clinic, UCC Sarajevo, Bosnia and Herzegovina and it included period from April 1997 to January 2017. Total of 745 patients were involved in the research. Pediatric cardiosurgery has started to develop in Bosnia and Herzegovina in April 1997.

4. Results {#sec1-4}
==========

Cardiac treatment was performed on 745 patients with CHD, 541 (72.6%) of them were acyanotic patients and 204 (27.4%) were cyanotic patients. Reoperation was performed in 49 (6.5%) patients. Out of total number of patients, 59 (7.9%) died ([Figure 1](#F1){ref-type="fig"}).
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In 660 children (88.5%) a complete correction and in 85 (11.5%) a palliative operation/correction was performed. Defects with left to right shunt were present in 397 (53.2%) patients, complex heart defects with Tetralogy of Fallot in 173 (23.2%), obstructive heart defects in 106 (14.2%), obstructive heart defects with shunt in 53 (7.1%), and others in 16 (2.1%) patients ([Figure 2](#F2){ref-type="fig"}).
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Isolated CHD was found in 489 (65.6%) patients. CHD associated with a genetic syndrome was present in 70 patients (9.3%), of which 61 (87.1%) patients had Down syndrome. During surgery, extracorporeal circulation was regulated in 554 (74.3%) patients. Peri and early postoperative complications occurred in 180 (24.1%) patients. During this period 24 pacemakers were implanted and 24 radiofrequency ablations were performed.

The Austrian team did 332 operations, Swedish 226, USA team 50 and local team, independently without supervision, did 137 operations ([Figure 3](#F3){ref-type="fig"}).
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5. Discussion {#sec1-5}
=============

After many years of international cooperation, where the visiting teams performed corrections of CHD, gradually pediatric cardiosurgery of Bosnia and Herzegovina started to develop. The first 50 patients were operated by W. Novick (Memphis, USA), during the period 1997-1999 (with the assistance of B&H cardiac surgeons, anesthetists, perfusionists and other staff). From 2000 to 2016 Austrian team, led by G. Wollonek (Vienna, Austria), operated 332 patients. Since 2000, at the same time, local team has started with their work. From 2006 Swedish team led by J.P. Johansson (Lund, Sweden) operated 226 children (up to 2015). Since 2016, CHD corrections were done by local team independently. Along with cardiac surgery, invasive diagnostic has also progressively evolved towards diagnostic and interventional catheterization.

Despite advances in medical and surgical care, the etiology of CHD is still not completely understood; and with more children with CHD surviving to adulthood and starting families, it becomes even more critical to understand the origins of CHD ([@ref8]).

In Bosnia and Herzegovina in the foreground comes the issue of prenatal or preventive cardiology. Today we talk about prenatal (preventive) cardiology which actually consists of fetal echocardiography and fetal interventional cardiology. The basic need for fetal echocardiography determine factors that increase the risk of prenatal heart disease and they are actually indications for fetal echocardiography. They are divided mostly into two groups: a group of elevated risk factors where we include CHD in the family and diseases of pregnant women and a group of pathological findings in pregnancy that are called fetal or factors related to the fetus. Factors related to the family are parents with CHD, younger child or a fetus with CHD, chromosomal abnormalities, genetic disorders or syndromes with congenital heart disease or cardiomyopathy. Factors related to the mother are primarily metabolic diseases, particularly in poor control at an early gestational age, such as diabetes, phenylketonuria, exposure of the mother to known cardiogenic teratogenic factors, anticonvulsants, retinoic acid, lithium, etc., as well as virus infections (rubella, CMV, Coxackie, parvovirus) and toxoplasmosis. CHD in the mother and family history of cardiomyopathy, treatment of the mother with NSAIDs after 25 to 30 weeks of gestation.

Factors related to the fetus are suspected CHD or disease during gynecological examinations, fetal hydrops, hydrothorax, extracardiac malformation (omphalocele, diaphragmatic hernia, duodenal atresia, tracheal esophageal fistula, cystic hygroma), chromosomopathy, thickening of the nuchal region, arrhythmia and other conditions which are known to cause heart failure (well vascularized tumors, arteriovenous fistula, lack of the ductus venosus, acardiac twin, feto--fetal transfusion.

With the development of prenatal diagnostics Bosnia and Herzegovina would come in line with the western countries. Surely this requires education of personnel, as well as the development of infrastructure of the health system itself. Continuation of successful trend of development of children's cardiology and cardiosurgery depends primarily on the level of investment in training of existing staff, education and training of new staff, and also investment in infrastructure and diagnostic methods ([@ref9]-[@ref11]).

6. Conclusion {#sec1-6}
=============

CHD treatment include diagnostics and therapy. The gold standard of diagnosis is echocardiography with complementary non-invasive methods: patient history, physical examination, X ray, electrocardiography, laboratory test, phonocardiography, fetal echocardiography, transesophageal echocardiography, ergometry, continuous ECG Holter monitoring, tilt table test, ambulatory continuous monitoring of blood pressure, MRI, PET CT, and invasive radioisotope methods, cardiac catheterization with angiocardiography. The development of pediatric cardiology/cardiac surgery has led to the introduction of new diagnostic methods and therapeutics procedures. It has increased the number of CHD corrections, especially of complex heart defects, and moved the time of correction in infancy. It has raised the preferring use of catheterization, and brought our country closer to the countries of Western Europe, by imposing the imperative of future development. Results of CHD cardiac treatment in childhood, which took place simultaneously, followed by the contractual joint programs and individual work of the Bosnian and Herzegovinian team has reached the highest level in the last two years, not only by the number, type and complexity of corrected CHD, but also by the age and body weight of the patients who underwent surgery, and development of invasive procedures, arrhytmology, pacemaker installation, intensive peri and postoperative treatment. That led pediatric cardiac surgery of UCC Sarajevo, to a position of leading center in the region. Unfortunately, all of the progress is not the result of a clear concept, nor work and responsibilities of the institutions and the health system, it is rather a result of individual efforts with all the risk that they carry. There is no clear and safe future of continuing of development and operation of pediatric cardiac surgery treatment of CHD in the complex social situation.

• Conflict of interest: none declared.
